Introduction
Adipokines, proteins secreted by adipose tissue, regulate local inflammation and influence systemic energy homeostasis and insulin sensitivity at a distance.
Adiponectin, the most abundant adipokine, circulates in human plasma at levels of 3-30 µg/ml, accounting for 0.01% of total plasma protein. Adiponectin exists in the circulation in three major oligomeric complexes  trimer, hexamer, and higher molecular weight multimers, collectively referred to as full-length adiponectin  and in a less abundant bioactive proteolytic product that contains the protein's C1q-like globular domain [1] [2] [3] [4] .
Adiponectin has gained recognition as a key vasculoprotective protein with insulin-sensitizing and anti-inflammatory properties [2] [3] [4] [5] . Numerous clinical studies have correlated hypoadiponectinemia with insulin resistance and type 2 diabetes, as well as with dyslipidemia, hypertension, and cardiovascular disease [6] [7] [8] [9] [10] [11] [12] [13] . Other studies, however, report no association of plasma adiponectin levels with coronary by guest on http://www.jbc.org/ Downloaded from 4 artery disease [14] [15] [16] . Experimental studies have demonstrated that adiponectin deficiency leads to the development of larger atherosclerotic lesions in the aortic root of adiponectin (APN) -/-apolipoprotein E (ApoE) -/-doubly-deficient mice compared to ApoE -/-controls [17] , and to augmented thrombus formation after carotid arterial injury in mice [18] . Yet, a recent study that used APN -/-mice or transgenic mice with chronically elevated adiponectin levels crossed with ApoE -/-or low-density lipoprotein receptor (LDLR)
-/-mice found no correlation between adiponectin and atheroma development [19] . Thus, the net effect of adiponectin in this chronic inflammatory condition remains controversial.
Adiponectin exerts anti-inflammatory actions in endothelial cells, smooth-muscle cells, and macrophages -the major cell types found in atheroma [2] [3] [4] . In macrophages, adiponectin reduces cholesteryl ester accumulation by suppressing the expression of class A scavenger receptors [20] , and may favor plaque stabilization by inducing tissue inhibitor of metalloproteinase-1 production [21] . We [17] and others [22] [23] [24] [25] 
Materials and Methods

Reagents
Isolation and Treatment of Human
Macrophages and CD4 + T Cells
Human monocytes were isolated from freshly prepared PBMCs and differentiated to macrophages for 10 days in RPMI 1640
containing 5% human serum, as described previously [26] . 
Microarray Analysis
Macrophages from four independent donors were incubated in RPMI 1640
containing 1% human serum, with or without 10 µg/ml adiponectin, for 24 hours.
Ten micrograms of total RNA were tested for quality on agarose gels and subjected to microarray screening on Affymetrix HG U133 Plus 2.0 chips. Criteria for differential regulation were set as >2-fold increase or decrease at a probability value of <0.05.
RNA Isolation and Reverse
Transcription-Quantitative PCR (RT-qPCR)
Total RNA was isolated using an RNeasy kit (Qiagen, Valencia, CA) and reverse-transcribed by Superscript II (Invitrogen, Carlsbad, CA). Quantitative
PCR was performed in a MyiQ
Single-Color Real-Time PCR system using SYBR Green I (Bio-Rad, Hercules, CA).
The mRNA levels of the various genes tested were normalized to 18S as an internal control for adjustment between samples. The primer sequences are shown in Table 1 .
Western Blot
Whole cell lysates from 100,000 cells were 
Statistical Analysis
Data were expressed as mean ± SEM.
Student's t test or one-way analysis of variance (ANOVA), followed by post-hoc SNK test, were used for comparisons among two or more groups. P<0.05 was considered statistically significant. 
Results
Adiponectin Exerts Pro-Inflammatory Effects on Human Macrophages
Adiponectin Promotes T H 1 Differentiation of Isolated CD4 + T Cells
Abundant data implicate CD4 + T lymphocytes in atheroma development [32] . Examination of the expression of the adiponectin receptors, AdipoR1 and AdipoR2, in these cells concurred with a previous report [37] showing Table 1 shows a description of the magnitude of the changes in the expression of these polarization markers. 
